Office Workstation An Ergonomic Approach by Putri, Dian Kemala & Nugroho, Widyo
--
TABELIV
CRITICAL RANGE KRUSKAL WALLIS ON TilE NUMBER OF RESORBTION FOETUS FOR
THECOMBINA TION or SUPPLEMENTATION OF OYONG EXTRACT AT THE DOSE OF 200.
300AND 400MG/KG BODY WEIGHT FOR 20 AND 40 DAYS
OFFICE WORKSTATION: AN ERGONOMIC APPROACH
I'
Dian Kemala Putri.Widyo Nugroho
WorkingAnalysisandErgonomicLaboratory
IndustrialEngineeringDepartment- GunadarmaUniversity
JI. MargondaRaya100.PondokCina - Depok16424Indonesia
Phone:62- 0217888112ext.307
e-mail:dian@staff.!.!:lInadarma.ac.id
dian kemalaplltri0>yahoo.com
widyo@staff.gllnadarma.ac.id
ABSTRACT
Office.as secolldhomefor employees.lIeed\'inferiordesigll whichpleasant.comfortable.and
increasesmployees~I'orkspirit, Today.officeimage'shas illfluencedby computerage thatmakes
officelIIoresimpleandefficient,ModemofficecOlu,:eptis a \I'orkstation.whichneedscomputersand
itsequipments.reflectsworkillgchangeswhichemlJ!wsesteamworkandopenmanagement.Changing
of officedesign and interior that IlOt considerillg ergonomicapproach makesemployeesfeel
llllcomfort,getfafiguerapid~\'.anddecreaseproducti1'itv.
Thispaperis all effort fo (I/1(f~v=elayout a/1(1workstatiolldesignbased011ergonomicapproach.
Theobjectis Adminisfration.Academic.and Stlldent5,'en'iceOf/ice (BAAK) GunadarmaUniversify.
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PerlakuanI R I 200/20I 300/20 I 400/20 I I'LC/2 I KTI'/2 I 200/4U I 3UU/4U I 4UU/4U I PLU4 I KTP,
0
200/20 25.5 - 25 36.5 .. 10.5 42** 52.5** 59,5** 13 40**
300/20 50.5 - 11.5 29 355* 17 27.5 35* 12 29
400/20 62 - 40.5** 47** 5.5 16 23 24 40,5**
PLC/20 21.5 - 6.5 46** 56.5** 63,5** 17 0
KTP/20 15 - 52.5** 63** 70** 23,5 6,5
200/40 67.5 - 10,5 17.5 29 46**
300/40 78 - 7 39,5** 56,5**
400/40 85 - 46,5** 63,5**
PLC/40 38.5 - 17
KTP/40 21.5
Note: * =designof significantdifferent(p < 0,05)
** =designof highlysignificantdifferent(p <0,01)
R table 5%= 35 . 1%=39
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MethodsfiJl' this paper are direct obsef'l'atioll.illh'f'l'ie\l'.\l'orkstatiollmeasw'emeflt.ami lakiflg
photographatBAAK ql/ice.
U\'illg(?[U'(wkstatiollc(}ff(.:ept.liw(?f!iceispredictedsuitablebecauseit makesof/icelookssimple.
formal. Ofl~VIleedslimitedarea.lil~\!.sq{e.gil'ec011l'elliellce.afld.lilla/~\'illcreases\mrkillgspirit.
Keywords:workstatioll.BAAK. ergoflomic.aflthropometri
1. INTRODUCTION
Officeinteriordesigndynamicallyandcontinuouslychangescausedbyneedsor trends.In 1970s-
1980sdecade,office interiordesignalmostusedsamepatternlike consistsof chairs,rectangular
tables,andcabinetsinseparateofficeroomthereforeanemployeeworkedseparatelyfromothers.But
from mid 1990suntil now,office interioris influencedby technologydevelopment,especially
computertechnology.Computeragemakesofficeinterioris notconsistof manyfillingcabinets,but
cleaner,moresimpleandefficient.
Physically,modernofficeinteriorshouldbeopen,friendly,tidylayout,andsimple.Today'soffice
interioris designedcompactlyconsistof table,chair,andfillingcabinetin formof Workstation.
Workstationreflectstoday'sworkmethodchangesandfocuseson teamworkmechanismandteam
memberwork performancecan be optimalizedby rearrangedworkstation.Workstationalso
minimizedcableconnectionwhichusuallyproblemforoffice.
Administration,Academic,andStudentServiceOffice (AASC Office or BAAK) of Gunadarma
Universityhandlesanddealswith allacademicandadministrationmatterandworkstationconcepthas
alreadyimplementedinthisoffice.
Thispaperisaneffort toanalyzelayoutandworkstationdesignin BAAK of GunadarmaUniversity
basedondirectobservationandpicturetaking.
2. METHOD
Objectfor this studyis BAAK GunadannaUniversityoffice which hasalreadyimplemented
workstationconcept.Datawerecollectedbydirectobservation,interview,workstationmeasurement
(chairsandtables)andpicturetaking.
3. RESULTS AND DISSCUSIONS
3.1 OverviewofBAAK Gunda,'maUniversit).Officecurrentcondition
BAAK Officeconsistsof depar1mentswhichis dividedintoseveralsubdepartmentsforexample
StudentAdministrationandCourseCoordinationDepal1mentconsistsof CourseSchedulingsub
department,CourseCoordinationandAcademicAdvisorssubdepal1ment.andLecturerCoordination
subdepartment.
BAAK Officeisdesignedbasedonergonomicconcept.Office\\hichisdesignedwithoutconsidering
ergonolniconceptmakesemployeeuncomfol1.tiredrapidl~.andotherunexpectedconditionthat
finallyaffectsworkingperformance.
BAAK Officehasalreadyusedworkstationwhichis arrangedproperlyto makeemployeecomfol1
becauseBAAK employeesspendmostof theirworkingtimelorsitting.writing.andusingcomputer.
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rug BAAK GunadarmaUniversityOmce is shownin Figures I and2. From thesepictures,workstation
whichis implementedin BAAK Omce makesemployeeseasilycommunicate,lookscleanandsimple.
Electricalandcomputercablescanbehiddenin workstation,so its look tidy.,Ie,
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3.2 ERGONOMIC APPROACH ANALYSIS
nple
sub
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Ergonomicsis concernedwith biomechanics,kinesiology.,work physiology,andanthropometry.
Biomechanicsi themechanicof biologicalsystems,especiallythehumanbody. Kinesiologydeals
withthestudyof humanmovementin termsof functionalanatomy.Workphysiologydetermines
workersphysiologycreactionsto theirjob demandsandmaintainatheworker'sphysiologicost
withinsafe limits. Anthropometyis mainlyconcernedwith workstationdimensionsand the
arrangementof ools,equipments,andmaterials.Theanthropometricdataconsistof workerbody
dimensions,rangesof motionsforarmandlegsandmusclestrengthcapabilities(Pulat,1991).
~nng
that
To obtainmaximumworkerefficiencyandphysicalwell-being,Tichauerin Pulat(199\)suggests
sevenguidelinesfordeternliningworkstationdimensions(tableI).
nfort
)Uter.
TableI. Guidelinesfor DeterminingWork StationDimensions
~
I. Con~iderbodymeasurementas well as rangeandstrengthof movementsof the
kineticelementsinvolvedinatask.
2. Take accountof the full rangeof bodymeasurementsof the spesiticworking
oDulationinvolvedinatask.
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3. Recognizethedifferencesof sex.ethnicgroups.andeducationalorsocialbackground
becausetheyaffectspesifictypesof manipulativeskills.
4. Determinebybiomechanicalnalysistheoptimalpositionofanoperatorwithregard
toequipmentcontrols.
5. Providemaximumposturalfreedomin taskdesign,especiallyfor repetitivework
situations.
6. Avoidstandingonthetoesandtorsionorsidewaysbendingofthetrunk.
7. Refrainfromperforminga taskonastrip3 inches(7.6cm)widefromtheborderof
thebenchwhichisclosestotheoperator.
3.2.1ImplementationofWorkstationconceptatBAAK GunadarmaUniversityOffice
Workstationisknownasroompartitionwhichcanbedividedintotwodifferentsystemsnamelypanel
system(independentpanels)anddesking!}ystem(panelsareconnectedto workingdesk). Panels
heightarevariedbetweeneyelevelandhigher.Foropenspaceoffice,partitionpanelsfunctionas
massivewallreplacement(Sulistiono,2004).
BAAK Officecanbecategorizedintopanel.\ystemusinglightdansimplematerialsthereforecanbe
arrangedeasilyappropriateto employee'sneeds. By implementingworkstationconcept,office
interiorlookssimpler,formal,andonlyneedlimitedspaceforeachemployee.BAAK Officelooks
tidyandcleanbecausebyimplementingworkstationconcept,cabelsof computers,printers.scanners,
faximiles,andotherselectricalscanbehidden.
Openspaceofficetypewhichis implementedin BAAK Officeconductsemployeesteamwork,make
communicationeasilyand also conductsgood relationshipbetweenemployeesand with their
supervisor.Exclusivitycanbeavoidedby thissystemand supervisorseasilycontroltheirstaffs.
Massivewallsbythissystemcanbereducedbyplacingseveraltransparencyglassesthatmakesoffice
biggerandmoreopen.
Colorswhicharechoosenin BAAK Officearedarkblue,lightblue,andgrey. Blue is choosen
becauserepresentsrust,conservative,regularity,clean.technology,andsafe.Lightin BAKK Office
alsoarrangedtoavoiddarksideeffect.
3.2.2Chairsanddesk
Chairssizeshouldbebasedonappropriateanthropometricdata.Chairstypeandsizewhichareused
atBAAK OfficeareshowninFigure3.
Figure3. ChairslypewhichareusedatBAAK Office
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Workingseatat BAAK Office can be categorizedergonomicbecauseequippedwith backseatthat
well sUPPOl1lumbar and its height adjustable. Working seat can be categorizedergonomicif
employeewho sittingon it still comfol1at leastfour hours non stop. If lessthanfour hours,this
workingseatis notappropriateto bodyshapeandhumanmovementneeds.
Workingseatat BAAK office similar to seattype which was
Dfergusson,and P. Peachin Australia,knownas DU11canChair.
ChairandBAAK workingseatarerepresentedin Table2.
developedby Joan Duncan,Prof.
Dimensioncomparisonof Duncan
Table2. DuncanChair andBAAK workingseatdimension
Features DuncanChair) BAAK WorkinJ Seat
Seathei ht(ad'ustable) 37- 46 37- 50
Seatwidht 46 48
Seaten h 38 40
Backrestbottomhei ht 50- 125 54
Backrestwidht 38 45
Backrest/seatan Ie 85- 115
Source: CG DruryandBGCoury,1982
BAAK Officeworkingseathasmetcriteriasof idealworkingseataccordingtoNunnianto(2003)that
are:
(1) productstabiIitybecauseseatissupportedbyfivelegs/ axes;
(2) productstrenght,shownby compactandstrengthdesign:
(3) adjustable;
(4) hasbackrest
(5) functionalitybecauseseatsUPPOl1differentpositional;
(6) coveredbysoftmaterialsonbackrestandsittingarea:
(7) appropriateseatdepthbetweenpoplitealandbuttock;
(8) thebackrestshouldbeatanangleofatleast95°totheseatsurface
j
BAAK Officedeskdesignis notergonomicyetbecauseit is notl-adjustableone,thereforesmallsize
operatorsmustheightenedtheirseatheightoavoiduncomfol1theiranglepositionandneedfootrest
toreducefootfatigueness.Deskheightmustbecompatiblewithoperatorheight,whetherstandingor
sitting.Whentheworkingdeskis toohigh,operatormustfrequentlylift theirshoulderup,andthis
maycausepainfullcrampsneartheshoulderbladesandintheneckandshoulders.Ontheotherhand,
whentheworkingdeskis too low, thebackmustexcessivelybowedandthiscausesbackache.
Consequently,theworkingdeskdesign mustadjustable.Thetableor worksurfaceshouldbeno
higherthantheheightof theelbowtothefloor,fora seatedperson.Konz(1983)recommendsthree
differentapproachestodetermineproperworkstationheight:(1) makeavailableseveralworkstation
orworksurfaceheights,(2)adjustheworker'selbowratherthantheheightof theworkstation,and
(3)adjustheworkontheworkbench.
Usually peoplereststheir armsat desk in readingand writing activity,so is neededworking desk
surfacehigher.Grandjean(' 986) recommended740-780mm (man)dan 700-740mm(woman)for
tableheight.The workingdeskheightin BAAK office is 750mm.Keyboard tableheightfromfloor
is 710mmandthick table35 mnL A.Cakir et al. (1980). Heightdesk720mm for VisualDi.\pla)'
Terminal.Heightworking deskandtablethick aredesignedb) anthropometricdataespeciallyfor
dimensionofelbowheight-sittingandheightpoplitealisaddedby allowanceshoeheel.
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Basedon AnthropometricIndonesianPopulationdatafrom interpolationBritishand Hongkong
Population(Pheasant,1986)to IndonesianPopulation(Suma'mur.1989) in Nurmianto(1991)
dimensionaltoelbowheight(sitting)are:
Dimension14(poplitealheight)+Dimension9(elbowheight-sitting)
403 + 231 = 634mm(t\lan)
382 + 229 = 611mm(\\'oman)
Asumsicoefisienof varian4.5%,95thpercentile:
634+(1,645x0.045x634)=681nun(Man)
611+(1,645xO.045x611)=656mm(Woman)
Adding(shoeheel)25mm(man)and40nun(woman),95thpercentile,elbowheightis 706(pria)
and696(wanita).
Ergonomicofficedeskis notonlysquareonebutmusthaveappropriateangleandroundness.Office
deskshapeisvariedfromsimpleoneuntilequippedwithcabinetforcertainpurposes.Today's,there
is freedesksystem,a desksystemthatcanbeusedbyeverobodyandequippedwithplugandplay
systemthereforesupportintraor internetconnection(Sulistiono,2004).
BAAK Office cabinetis designedintegratedwithcomputerdesk(Figure4). Cabinetshapeis
designedintegratedwithdeskmakeslooktidyandergonomicbecausethereis still spaceforadult
kneesaccordingtorecommendation951hpercentileof footstepsizeuntilkneeheight(sitting).
3.2.3Sittingposition
A seatedpositionhasanumberof advantagesoverastandingposition.suchaslowerphysiologicload
whensitting,reducedmuscularload requiredto maintainbodyposture.and improvedblood
circulation.Kvalseth(1985)maintainsthatseatedoperationispreferableforjobsthatrequire:
o Finemanipulativehandmovements
o A highdegreeof bodystabilityandequilibrium
o Precisefootcontrolaction ~
o Whenall materialsandtoolsarelocatedwithintheseatedworkspace
o Heavymaterialhandling
o Fixedbodypostureforextendedtimeperiods
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SittingpositionBAAK Officeemployeeareshowninfigure5.
Figure5.SittingpositionBAAK Officeemployee
BAAK Officeemployeeusuallysittingapproximatelysix hours/dayandmostof theirtimeworking
withcomputer.Prolongedsittingmaycausepainfullcrampsneartheshoulderblades,intheneckand
inthemuscleof theback.Accordingto Nurmianto(2003),notappropriatesittingpositioncauses
severalbackpains,kyphosisor lordosis.Kyposisoftencausedby unwellreadingsittingposition.
Adjustablebackrestforbacksupportingreducekyposisandbackpain.
Mostof all tasksin BAAK office wereusingcomputers.Monitor,keyboard,andmousesurface&
positionsshouldbe placedin comfortzone.Monitorand keyboardare positionedto allow
hands,forearmsto remainstraightlevel.Whenoperator'shandsareon keyboard,upperarmand
forearmshouldfonnrightangle; Wrongpositionsriskforwrist,arm,neckandback. Examplesof
computerwokstationproblemsareextremewristflexion,extremestaticshoulders,andextremeneck
flexion.
AccordingtoNunnianto(2003),ProcedurandRecommendationf rdesigninComputerWorkstation
are:
Seatheightshouldnotbegreaterthanthelengthof thelowerlegmeasuredfromthe
floortotheinsideofthekneebentat900angle.
Upanddownbackresttosupporthelumbaregion.
Adjustheightableandtheangleformedattheelbowis90°
Chooserangefit formonitorcomputer(450-500mm)
Placemonitoratleftorrighttofit foruse.
Adjustmonitorheightoeyeangle10-20°
Choosepositionof monitorsurfaceandtheangleformed90°relativetoeyelinedown
tocentreof screenscript.
Adjustmonitorpositionatangle90°toprotectfromreflection
Place all workstationequipmentsmeetoperator'srequirementto have high
productivity.
4. CONCLUSION
I. Office interiordesignusing"workstation"conceptis appropriatefor modernofficewhich
implementingteamworkandopen.looksimple.formal.onlyneedslimitedspace,andtidy.
2. BAAK ofticeworkingseatandintegratedcabinetcanbecategorizedergonomicbutworking
desknotyetergonomic.
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3. SittingandworkingwithcomputerforhourscauseseveralfatiguenessandIt risksforwrist.
arm,neckandback.
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Abstract
Ergonomicengineeringis thedisciplinededicatedto'optimizingtherelationshipbetween
technologyandthehumanoperator.Ergonomicdesignsareusedforoptimizingefficiencyandsafety.
It takesintoaccountrelevanthumancharacteristicsof theoperator,andthendesignsuchsystemsto
becompatiblewith thosecharacteristics.Ergonomicdesignsarewidelyusedin industrieswhere
occupationalhealthandsafetyareconsideredasvitalcontributorstoproductivityandcompetitiveness.
For thisstudy,a SmallandMediumIndustries(SMI)s company)locatedin PortKlanghasbeen
selected.Theproductionshopfloorsconsistof pressmachineshavingcapacitiesrangingfrom25tons
to 250tons.Theprocesselectedfor thisstudyis degreasingoperationdonebythespotwelding
machineoperator.Fromtheobservationof theprocess.wecanseethattheoperatorisgreatlyexposed
toseveralManualMaterialHandling(MMH) riskfactors.Lift/loweranalysisandRULA assessment
areperformedin assessingthedegreeof discomfortpresentin theworkprocess.Thenthreenew
designsareproposedasanergonomicsintervention.Thesenewdesignsareanalyzedto measurethe
performanceof eachnewdesign.ThisanalysisisperformedusingCATIA v5.Thebestergonomically
designedegreasingunitreducestheliftingindexfrom2.29to0.8andtheRULA riskfactorfrom6.2
to3.75.Thistechniquecanbeappliedbydesignerstoimprovetheworkingconditions,wheremachine
operatorsareexperiencingdiscomfol1andergonomicinterventionis immediatelyrequired.
Keywords:Ergonomicsdesign.Degreasingunit,Ergonomicintervention,Occupationalhealth.
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